安定同位体分析による身元不明死体の出身地域推定 by Stuart John McLean
                       
 
論 文 内 容 の 要 旨 
論文提出者氏名 Stuart John McLean 
論文題目 
The utilization of stable isotope analysis for the estimation of the geographic origins of unidentified cadavers 
 
論文内容の要旨 
   This research investigated the relative usefulness of δ18O, δ13C, δ2H and δ15N values from urine samples to 
determine the origin of their source. Two milliliters of urine were collected from six individuals living in each 
of the eight study locations: Chiba, Fuzhou, Qingdao, Melbourne, Perth, Turku, Oklahoma, and Denpasar. 
One sample from Qingdao and two samples from Perth were lost while in transit. All samples were sealed 
and stored at -80℃ until analysis.  
   Samples were collected from volunteers who had not traveled outside the immediate region within the 
last 6 weeks. Volunteers were not advised to keep to any special diet prior to sample collection, and some of 
the volunteers reported drinking bottled water regularly, without knowing the locational origin of the water. 
All samples were collected under the informed consent of healthy volunteers and the research was approved 
by the Ethical Committee of Kyoto Prefectural University of Medicine (ERB-C- 133). 
   The stable isotope ratios of the urine samples from the subjects from each of the eight locations were 
analyzed. The averageδ2H value of the Chiba samples was -44.05  2.18, Fuzhou -27.09  5.41%, Melbourne 
-14.87  1.20%, Oklahoma -8.39  2.56%, Turku -63.18  3.78%, Qingdao -35.77  2.32%, Perth 6.50  .47% 
and Denpasar -53.12  0.69%. The differences among all values were statistically significant.  
   The average δ18O value of the Chiba samples was -5.51  .40, Fuzhou -3.97  .32%, Melbourne -2.55 
 .27%, Oklahoma -1.46  .31%, Turku -6.69  .76%, Qingdao -3.39  .30%, Perth -.37  .17% and Denpasar 
-8.07  .17%. The differences among all values, expect those of Qingdao and Fuzhou, were statistically 
significant.  
   The average δ15N value of the Chiba samples was 5.43  .55, Fuzhou 5.04  1.08%, Melbourne -4.59 
 .47%, Oklahoma -4.30  .53%, Turku -4.43  .55%, Qingdao -3.91  .51%, Perth -5.46  .59% and Denpasar 
-6.15  .51%. Only the δ15N values between Melbourne and Qingdao, Turku and Qingdao, Denpasar and 
Oklahoma, Denpasar and Qingdao, and Qingdao and Perth were statistically significant. 
   The average δ13C value of the Chiba samples was -21.08  .64, Fuzhou -23.76  3.28%, Melbourne -22.48 
 .46%, Oklahoma -20.72  .64%, Turku -24.36  .55%, Qingdao -3.91  .51%, Perth -5.46  .59% and 
Denpasar -6.15  .51%. Only the δ 13C values between Oklahoma and Turku, Oklahoma and Fuzhou, Chiba 
and Turku, Chiba and Fuzhou, and Turku and Perth were statistically significant. 
   Of the 28 different possible combinations of locations, 27 were found to result in statistically significant 
differences in δ2H at a significance level of p < .005 and one at p < .05. Of the 28 different possible 
combinations of locations, 26 were found to result in statistically significant differences in δ18O at a 
significance level of p < .005 and one at p < .05 when utilizing. Despite the presence of the non-significant 
difference between the δ18O ratios from Fuzhou and Qingdao the combined analysis of δ18O and δ2H 
demonstrate significant clustering, allowing samples from these two locations within China to be 
differentiated. 
   Of the 28 different possible combinations of locations, two were found to result in statistically significant 
differences in δ13C at a significance level of p < .005 and one at p < .05. Of the 28 different possible 
combinations of locations, one was found to result in statistically significant differences in δ15N at a 
significance level of p < .005 and two at p < .05 when utilizing. The combined analysis of δ13C and δ15N 
demonstrates very limited or no clustering, and so does not facilitate the determination of the origin of the 
urine samples from their δ13C and δ15N values.  
   It is clear that the δ8O and δ2H stable isotope ratios of samples taken from a single location cluster more 
than δ13C and δ15N stable isotope ratios. This is the result of δ2H and δ18O values being determined by 
differences in the isotopic ratios of drinking water and organic hydrogen in the diet and atmosphere 
respectively which are more location specific than the isotopic ratios of δ13C and δ15N. The degree to which 
modern society consumes food (δ13C, δ15N) from other regions and countries is greater than the degree to 
which it consumes imported drinking water (δ2H) and oxygen (δ18O). Thus, δ18O and δ2H, and not δ13C and 
δ15N, stable isotope analysis is preferable when trying to identify of the origin of cadavers. 
